In 2016, more than 15,000 patients received dialysis in Korea, and the number of newly performed dialysis procedures is growing rapidly every year. The endstage renal disease (ESRD) incidence rate has reached 311 patients per million population per year, which is nearly double the rate 10 years ago. The prevalence of diabetes in the Korean population has also increased over the past few years. In a nationwide survey, the prevalence of diabetes in adults over age 30 years was 9% to 10% from 2000 to 2010. However, it increased to 10% to 11% from 2011 to 2014 [1, 2] . It is well known that diabetic nephropathy is a major microvascular complication of diabetes resulting from complex mechanisms that are linked to metabolic and hemodynamic changes. Diabetes is the leading cause of ESRD in Korea. In fact, 50% of all patients with ESRD were diagnosed with diabetes, according to data published in the 2016 ESRD registry of the Korean Society of Nephrology (http://www.ksn.or.kr).
Most of all, survival of patients with ESRD secondary to diabetes is worse than that of patients with other causes of ESRD. The 5-year survival rates for men and women with ESRD receiving dialysis were 60.7% and 63.7%, respectively. However, the 5-year survival rate decreased to 53.9% in patients with ESRD and diabetes-related complications. This rate was even lower than the survival rate for major cancers, such as breast and colon cancer [3] . Therefore, there is currently an unmet need to improve the prognosis of patients with diabetes who are receiving dialysis.
Kidney transplantation is associated with better survival and quality of life compared to treatment with dialysis alone [4] . Strict blood glucose control and management of diabetic complications in addition to living-or deceased-donor kidney transplantation is considered the best treatment option for patients with ESRD and diabetes to improve their overall survival. However, it remains controversial whether kidney transplantation can provide similar clinical outcomes for patients with and without diabetes, especially with regard to graft survival and mortality. Previous studies have shown that graft and patient survival outcomes are poor in patients with diabetes compared to patients without diabetes after kidney transplantation [5] [6] [7] . Nevertheless, it is noteworthy that 5-year patient survival has remained stable at a rate of 70% in patients with diabetes after living-or deceased-donor kidney transplantation. In other words, the survival rate is higher in patients with diabetes who received a kidney transplantation than in those on maintenance dialysis alone.
www.kjim.org Baek et al. [8] assessed clinical outcomes after living-donor kidney transplantation in patients with diabetes compared to age-and sex-matched patients without diabetes. Although urinary tract infections and cardiovascular events occurred more frequently in the patients with diabetes, the incidence of acute rejection, death-censored, non-death censored graft failure, and mortality were not significantly different between the patients with and without diabetes after living-donor kidney transplantation. Moreover, the graft failure rate and the incidence of rejection in patients with diabetes were not significantly higher than the same rates in patients without pre-existing or post-transplant diabetes mellitus. Keddis et al. [7] reported that the 5-year mortality rate in patients with diabetes after kidney transplantation declines significantly over time, thereby narrowing the mortality rate difference between patients with and without diabetes. In addition, reduced mortality over time is more affected by the use of statins and β-blockers, and the maintenance of glycemic control after transplantation than any pre-transplantation risks. Therefore, post-transplantation care, including strict glucose control, intensive life style modifications, and cardioprotective medications are important to reduce graft failure and patient mortality, as well as to prevent the onset of post-transplantation diabetes mellitus [9] . Large prospective randomized trials are needed to evaluate the effects of glycemic control, blood pressure control, and medication therapy on clinical outcomes after kidney transplantation in patients with diabetes.
Several long-term follow-up studies showed that patients who underwent simultaneous pancreas and kidney (SPK) transplantation had superior patient and graft survival benefits compared to living-donor kidney transplantation in those with type 1 diabetes [10, 11] . Thus, the transplant options for SPK or the pancreas after kidney transplantation not only restore renal function but also alleviate the hyperglycemic state due to diabetes [12] .
In summary, there is a clear, but unmet need to improve graft and patient survival rates for patients with diabetes and ESRD. In this sense, kidney transplantation could be an irreplaceable treatment option to increase survival in patients with diabetes, regardless of the type of diabetes.
